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Aim: modelling of a JPA without simplifications of the nonlinear components



Model by Claudio Gatti



Wave equations for 𝜙𝐿 and 𝜙𝑅

The solution is the sum of an outgoing and an incoming wave
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𝑣 𝑙, 𝑡 = −𝑍0𝑖 𝑙, 𝑡 + 𝑣 0, 𝑡 − 𝜏 + 𝑍0𝑖(0, 𝑡 − 𝜏)
𝑣 0, 𝑡 = +𝑍0𝑖 0, 𝑡 + 𝑣 𝑙, 𝑡 − 𝜏 − 𝑍0𝑖(𝑙, 𝑡 − 𝜏)

𝜏 = 𝐿𝐶 𝑙 line delay    
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𝑣2 𝑡 = −𝑍0𝑖2 𝑡 + 𝑣1 𝑡 − 𝜏 + 𝑍0𝑖1(𝑡 − 𝜏)
𝑣1(𝑡) = +𝑍0𝑖1(𝑡) + 𝑣2 𝑡 − 𝜏 − 𝑍0𝑖2(𝑡 − 𝜏)

𝑣2 𝑡 = −𝑍0𝑖2 𝑡 − 𝐸𝑖 𝑡 − 𝜏
𝑣1 𝑡 = +𝑍0𝑖1 𝑡 − 𝐸𝑟 𝑡 − 𝜏

𝐸𝑖 𝑡 = − 2𝑣1 𝑡 + 𝐸𝑟 𝑡 − 𝜏
𝐸𝑟 𝑡 = − 2𝑣2 𝑡 + 𝐸𝑖 𝑡 − 𝜏





In our case we have:
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where
ሶ𝑣𝑟𝑓(𝑡) = 𝑣𝑟𝑓 𝜔 cos𝜔𝑡

𝜙𝑒𝑥𝑡 𝑡 = 𝜙𝑒𝑥𝑡 cos𝜔𝑝 𝑡
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We start with Ei and Er set to zero
The values of Ei and Er are updated during the integration according to:
𝐸𝑖 𝑡 = − 2𝑣1 𝑡 + 𝐸𝑟 𝑡 − 𝜏
𝐸𝑟 𝑡 = − 2𝑣2 𝑡 + 𝐸𝑖 𝑡 − 𝜏

Next step is to integrate the system and do some checks with published data


